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yjMroi./ Fluid Treatment Appa r atus 

This invention relates to an apparatus for treating, 
conditioning or purif yi'ftg water or other fluid (including 
liquid or gas) . 

As is well known, water carries various minerals or 
5 salts, e.g. calcium carbonate, magnesium compounds and iron, 
in solution: "hard" water has large quantities of these 
compounds and they are liable to come out of solution and form 
scale on the internal surfaces of domestic and other equipment. 
Various attempts are made to remove these compounds and thereby 
10 "soften" the water. * Also water commonly carries bacteria which 
are liable to multiply and efforts are made to treat water to 
alleviate this problem. 

I have now devised an apparatus which is able, in a 
relatively simple and effective manner, to purify or condition 
15 water or other fluids. 

In accordance with this invention, there is provided an 
apparatus for treating, conditioning or purifying water or 
other fluid, the apparatus comprising a duct for the water or 
other fluid to flow through, an electromagnetic coil and drive 
20 means for feeding an alternating current of frequency in the 
range of 50 to 60 hz through said coil, the coil being arranged 
to create an alternating magnetic field within and axially of 
the duct, the apparatus further being arranged to create or 
permit a unidirectional magnetic field within and axially of 
25 the duct. 

The coil which is fed with alternating current may be 
wound around the duct. The unidirectional magnetic field may 
be created by a direct current fed through this coil, with the 
alternating current superimposed on it. In this arrangement, 

30 preferably the unidirectional magnetic field is in the range 
of 100 to 200 gauss and preferably it is selected (or adjusted) 
equal or slightly exceed the local strength of the earth 1 s 
magnetic field. Preferably the rms value of the alternating 
component of the axial magnetic field in the flow duct is 

35 approximately 4 times the value of the unidirectional 
component. Preferably in this arrangement the fluid flow 
through the duct is pulsed. 

In another arrangement, the coil which is fed with 
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alternating current is positioned to one side of the duct and 
with its axis transverse to and intersecting the duct. The 
magnetic field produced by this coil includes a portion of 
magnetic field beyond the end of the coil and transverse to its 
5 own axis, but axial of the duct. Preferably the alternating 
current which is fed to this coil is modulated by a signal of 
5% lower frequency. The unidirectional magnetic field within 
the duct may be produced by a second coil wound around the duct 
and fed with a direct current, or by a permanent magnet. 
10 Preferably the arrangements which have been described 

include a shield so that the duct (or at least the length 
thereof experiencing the alternating magnetic field) is 
shielded from the earth's magnetic field. Alternatively, the 
apparatus may be oriented so that its duct is aligned with the 
15 earth's magnetic field, in which case the earth's magnetic 
field is used as the unidirectional field within the duct. 

Also in accordance with this invention, there is 
provided a process for treating, conditioning or purifying 
water or other fluid, which comprises passing the water or 
20 other fluid through a flow duct whilst within the duct an axial 
magnetic field is created, said axial magnetic field having a 
unidirectional component and an alternating component of 
frequency in the range of 50 to 60 hz. 

I have found that, for example in treating water, the 
25 apparatus and process of this invention act to cause dissolved 
or suspended minerals or salts to flocculate (therefore 
preventing them from crystallising), such that they can be 
removed by filtration. Also, bacteria are found to revert to 
single-cell form, in which they are harmless. It is believed 
30 that the apparatus and process cause dissociation of the water 
into the free radicals OH (hydroxyl) and OH, (hydronium) , and 
then the alternating magnetic field "tunes', these ions m 
accordance with principles known from the cyclotron ion 
resonance effect, before the water molecules reform. It is 
35 further believed that only a small proportion of the water 
molecules are modified or "tuned" in this manner, but that 
subsequently other molecules become similarly tuned through 
association with them. In this manner, the water becomes reset 
to a natural balance. 
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Similar effects may be achieved by the use of electric 
fields instead of magnetic fields. Thus, also in accordance 
with this invention there is provided an apparatus for 
treating, conditioning or purifying water or other fluid, the 
5 apparatus comprising a duct for the water or other fluid to 
flow through, a pair of electrodes spaced apart across the 
duct, and drive means for applying a voltage across the 
electrodes consisting of a unidirectional component having 
superimposed on it an alternating component of frequency in the 
10 range of 50 to 60 hz. 

Further in accordance with this invention, there is 
provided a process for treating, conditioning or purifying 
water or other fluid, which comprises passing the water or 
other fluid through a flow duct whilst within the duct a 
15 transverse electric field is created, the transverse magnetic 
field having a unidirectional component and an alternating 
component of frequency in the range 50 to 60 hz. 

Embodiments of this invention will now be described by 
way of example only and with reference to the accompanying 
2 0 drawings, in which:' 

FIGURE 1 is a diagrammatic longitudinal section through 
one embodiment of apparatus in accordance with this invention; 

FIGURE 2 is a diagrammatic longitudinal section through 
a second embodiment of apparatus in accordance with this 
25 invention; and 

FIGURE 3 is a diagrammatic cross-section through a 
third embodiment of apparatus in accordance with this 
invention. 

Referring to Figure 1 of the drawings, there is shown 
30 an apparatus for treating, conditioning or purifying water or 
other fluids. The apparatus comprises a duct 10 along which 
the water or other fluids flows. The apparatus further 
comprises a coil 12 wound or positioned around the flow duct 
10. A drive circuit 14 superimposes an alternating current on 
35 a direct current and feeds the resultant through the coil 12. 
The current in the coil 12 creates an axial magnetic field in 
the flow duct, having a unidirectional component and an 
alternating component. Preferably the unidirectional component 
is adjusted to equal or slightly exceed the local strength of 
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the earth.— agnatic field, and is therefore adjustable in the 
range of 100 to 200 gauss. The alternating current has a 
frequency in the range of 50 to 60 hz and is preferably 
adjustable in frequency within this range. Preferably the 
5 alternating current is adjustable to adjust the alternating 
• magnetic field component so that its rms value is approximately 
4 times the unidirectional component. 

in the apparatus of Figure 1, the unidirectional magnet 
field may be provided by a permanent magnet, instead of by 
10 feeding the direct current to the coil 12. 

Preferably the apparatus includes a shield 16 so that 
the length of duct 10 within the coil is shielded from the 
earth's magnetic field. Alternatively the apparatus may be 
oriented with the flow duct aligned with the earth's magnetic 
15 field: in this case the apparatus is not required to generate 
the unidirectional component of magnetic field within the duct. 

We have found it preferable for the flow of water or 
other fluid through the duct 10 to be pulsed: for this purpose 
a pump may be connected to the inlet end of the duct 10. 
20 Typically the duct 10 may have an internal diameter of 

the order of 30mm, carrying water at a flow rate of 1200 
gallons per hour, and tne coil 12 is typically of the order of 
40mm long, consisting of typically 1200 to 1500 turns of wire, 
having a unidirectional current component of 0.5 amps from a 

25 28 volt supply. 

Referring to Figure 2, there is shown a modified 

apparatus comprising a flow duct 10 and a coil 12 wound or 
positioned around it. A direct current is fed through the co, 
12 from a drive circuit 14, to produce a unidirectional 

30 magnetic field H within and axially of the duct 10. A second 
coil 13 is wound around part of the coil 12, to one side of the 
duct, the axis of the coil 13 being perpendicular to and 
intersecting the axis of coil 12. An alternating current is 
fed through the coil 13 from the drive circuit 14: as indicated 

35 by the lines of flux shown in the drawing, an alternating 
magnetic field H„ H, is produced axially within the duct 10. 
The alternating current which is fed to coil 13 has a frequency 
f within the range of 50 to 60 hz, and is modulated, with a 
50% depth of modulation, by an alternating signal of frequency 



WO 93/08127 PCT/GB92/0I966 

5 

f, 5% less than f 0 . 

As in the apparatus of Figure 1, preferably the 
apparatus of Figure 2 includes a shield, or alternatively it 
may be oriented with the flow duct aligned with the earth • s 
5 magnetic field. 

The duct 10 and coil 12 of the apparatus of Figure 2 
have similar parameters to those of the duct 10 and coil 12 of 
Figure 1: however, the apparatus can carry water at a flow 
rate up to 6000 gallons per hour. 

10 Referring to Figure 3, there is shown an alternative 

form of apparatus in accordance with this invention, comprising 
a pair of planar electrodes 22,24 mounted parallel to each 
other adjacent opposite sides of a flow duct 20 and connected 
to an electrical power source 26. The source 26 applies across 

15 the electrodes 22,24, to create an alternating electric field 
E across the duct 20: this voltage comprises an alternating 
component, at a frequency of 50 to 60 hz, superimposed on a 
unidirectional component. The flow of water or other fluid 
through the duct may be pulsed, as described above. 
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CLAIMS 

1) An apparatus for treating, conditioning or purifying 
water or other fluid, the apparatus comprising a duct for the 
water or other fluid to flow through, an electromagnetic coil 

5 and drive means for feeding an alternating current of frequency 
in the range of 50 to 60 hz through said coil, the coil being 
arranged to create an alternating magnetic field within and 
axially of the duct, the apparatus further being arranged to 
create or permit a unidirectional magnetic field within and 
10 axially of the duct. 

2) An apparatus es claimed in claim 1, in which the coil 
which is fed with alternating current is wound around the duct. 

3) An apparatus as claimed in claim 2, in which the drive 
means is arranged to pass a direct current through said coil, 

15 on which the alternating current is superimposed. 

4) An apparatus as claimed in any one of the claims 1 to 
3 further comprising means to cause the flow of fluid through 
said duct to pulse, 

5) An apparatus as claimed in claim 1, in which the coil 
20 which is fed with alternating current is positioned to one side 

of the duct with its axis transverse to and intersecting said 
duct. 

6) An apparatus as claimed in claim 5, in which the drive 
means is arranged to modulate the alternating current fed to 

25 said coil, by a signal of 5% lower frequency. 

7) An apparatus as claimed in claim 5 or 6, comprising a 
second coil which is wound or positioned around the duct and 
fed with direct current from said drive means. 

8) An apparatus as claimed in any preceding claim, 
30 including a shield which excluded the earth's magnetic field 

from a length of said duct in which the alternating magnetic 
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9) An apparatus for treating, conditioning or purifying 
water or other fluid, the apparatus comprising a duct for the 
water or other fluid to flow through, a pair of electrodes 

5 spaced apart across the duct, and drive means for applying a 
voltage across the electrodes consisting of a unidirectional 
component having superimposed on it an alternating component 
of frequency in the range of 50 to 60 hz. 

10) A process for treating, conditioning or purifying water 
10 or other fluid, which comprises passing the water or other 

fluid through a flow duct whilst within the duct an axial 
magnetic field is created, said axial magnetic field having a 
unidirectional component and an alternating component of 
frequency in the range of 50 to 60 hz. 

15 11) a process as claimed in claim 9, in which said 

unidirectional magnetic field is created by passing a direct 
current through a coil wound or positioned around the flow 
duct. 

12) A process as claimed in claim 9, in which the flow duct 
20 is aligned with the earth's magnetic field to establish said 

unidirectional magnetic field within the duct, 

13) A process for treating, conditioning or purifying water 
or other fluid, which comprises passing the water or other 
fluid through a flow duct whilst within the duct a transverse 

25 electric field is created, the transverse magnetic field having 
a unidirectional component and an alternating component of 
frequency in the range 50 to 60 hz. 
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